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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Jiro TOYODA 

Serial No.: Not Yet Assigned 
(PCT/JP00/01155) 

Filed: August 31, 2001 

For: WASTE DISPOSAL METHOD 

PRELIMINARY AMENDMENT 

Commissioner for Patents 

Washington, D.C. 2023 1 August 31,2001 

Sir: 

Prior to the calculation of the filing fees of the above application, please amend the 
application as follows: 



IN THE CLAIMS : 

Please cancel claims 10-19 without prejudice or disclaimer. 
Please amend claims 1, 2 and 4-9 as follows: 

1 . (Amended) A waste disposal method, characterized in that wastes mainly containing any 
one or two or more of raw garbage, used tires, waste lumber, paper diapers, waste plastics are 
exposed to high-temperature steam in an oxygen-free state to be carbonized, and the wastes having 
been carbonized by being superheated by said high-temperature steam are taken out into the air after 
said carbonized wastes are exposed to low-temperature steam to decrease the temperature thereof. 
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2. (Amended) The waste disposal method according to Claim 1, characterized in that the 
temperature of said low-temperature steam is in the range of 100 to 120 °C. 



4. (Amended) The waste disposal method according to Claim 1, characterized in that the 
steam having been used for disposal of said wastes is supplied into a heating furnace for generating 
said high-temperature steam and is exposed to a high temperature of 800°C or higher so that 
deodorization is accomplished. 

5. (Amended) A waste disposal method characterized in that organic wastes containing 
much water are exposed to high-temperature steam in an oxygen-free state to evaporate water and 
further to be carbonized, and the wastes having been carbonized by being superheated by said high- 
temperature steam are taken out into the air after said carbonized wastes are exposed to low- 
temperature steam of 100 to 120 °C to decrease the temperature thereof. 

6. (Amended) The waste disposal method according to Claim 5. characterized in that the 
steam having been used for disposal of said wastes is supplied into a heating furnace for generating 
said high-temperature steam and is exposed to a high temperature of 800 °C or higher so that 
deodorization is accomplished. 

7. (Amended) A waste disposal method, characterized in that organic wastes mainly 
containing any one or two or more of organic sludge and human or animal excrement are exposed 
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to high-temperature steam of 5 1 0 to 900 °C in an oxygen-free state to be carbonized, and the wastes 
having been carbonized by being superheated by said high-temperature steam are taken out into the 
air after said carbonized wastes are exposed to low-temperature steam to decrease the temperature 
thereof. 

8. (Amended) The waste disposal method according to Claim 7, characterized in that the 
temperature of said low-temperature steam is in the range of 100 to 120 °C. 

9. (Amended) The waste disposal method according to Claim 7, characterized in that the 
steam having been used for disposal of said wastes is supplied into a heating furnace for generating 
said high-temperature steam and is exposed to a high temperature of 800 °C or higher so that 
deodorization is accomplished. 
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REMARKS 



The above proposed amendment is submitted to place the claims in substantially the same 
conditions as the claims which have been amended under Article 34 in the International Application 
PCT/JP00/0 1 1 55 . A copy of the English translation of the Amendment under Article 34 is enclosed. 
Early and favorable action is awaited. 

Attached hereto is a marked-up version of the changes made to the claims by the current 
amendment. The attached page is captioned " Version with markings to show changes made." 

In the event there are any additional fees required, please charge our Deposit Account No. 



01-2340. 



Respectfully submitted, 



ARMSTRONG, WESTERMAN, HATTORL 
McLELAND & NAUGHTON, LLP 



Arty. Docket No. 01 1089 

Suite 1000 

1725 K Street, N.W. 

Washington, D.C. 20006 

Tel: (202)659-2930 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



Claims 1, 2 and 4-9 have been amended as follows: 

1 . (Amended) A waste disposal method, characterized in that wastes mainly containing any 
one or two or more of raw garbage, used tires, waste lumber, paper diapers, waste plastics are 
exposed to high-temperature steam in an oxygen-free state to be carbonized , and the wastes having 
been carbonized by being superheated by said high-temperature steam are taken out into the air after 
said carbonized wastes are exposed to low-temperature steam to decrease the temperature thereof . 



O 

%3 2. (Amended) The waste disposal method according to Claim 1, characterized in that said 

ff j wastes are exposed to said high-temperatur e steam while b e ing stirred the temperature of said low- 

y s 

temperature steam is in the range of 100 to 120 °C . 

ru 

* 4. (Amended) The waste disposal method according to Claim 1, characterized in that the 

10 wast e s having b e en carbonized by b e ing superheated by said high-temperature steam are taken out 

a ; a 

p ; into the air after said carbonized wastes arc exposed to low-temperatur e steam to decrease the 

O 

|T t e mp e rature ther e of steam having been used for disposal of said wastes is supplied into a heating 
furnace for generating said high-temperature steam and is exposed to a high temperature of 800°C 
or higher so that deodorization is accomplished . 



5. (Amended) A waste disposal method according to Claim 4 characterized in that the 
t e mperature of said organic wastes containing much water are exposed to high-temperature steam 
in an oxygen-free state to evaporate water and further to be carbonized, and the wastes having been 
carbonized by being superheated by said high-temperature steam are taken out into the air after said 
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carbonized wastes are exposed to low-temperature steam is in the rang e of 1 00 to 1 20 °C to decrease 
the temperature thereof . 

6. (Amended) The waste disposal method according to Claim \ 5, characterized in that the 
gas exhausted while said wastes being carbonized is cooled, water and oil contained in said gas is 
r e cover e d, and the recovered wat e r is returned to a boiler for g e nerating feed steam of said high- 
t e mperatur e steam steam having been used for disposal of said wastes is supplied into a heating 
furnace for generating said high-temperature steam and is exposed to a high temperature of 800 °C 
or higher so that deodorization is accomplished . 

7. (Amended) A waste disposal method according to Claim 1 , characterized in that the t e am 
having be e n used for disposal of said wastes is supplied into a heating furnac e for generating said 
high temperature steam and is exposed to a high temperature of 800 °C or higher so that 
deodorization is accomplished organic wastes mainly containing any one or two or more of organic 
sludge and human or animal excrement are exposed to high-temperature steam of 510 to 900 °C in 
an oxygen-free state to be carbonized, and the wastes having been carbonized by being superheated 
by said high-temperature steam are taken out into the air after said carbonized wastes are exposed 
to low-temperature steam to decrease the temperature thereof . 

8. (Amended) A-The waste disposal method characterized in that organic wastes containing 
much water ar e expos e d to high-tcmpcrature steam in an oxygen- fr e e state to e vaporate water and 
further to be carbonized according to Claim 7. characterized in that the temperature of said low- 
temperature steam is in the range of 100 to 120 °C . 

9. (Amended) The waste disposal method according to Claim S 7, characterized in that said 
high-tcmpcrature steam of 510 to 900 °C is us e d the steam having been used for disposal of said 
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wastes is supplied into a heating furnace for generating said high-temperature steam and is exposed 
to a high temperature of 800 °C or higher so that deodorization is accomplished . 
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^1 | SPECIFICATION 

WASTE DISPOSAL METHOD 



TECHNICAL FIELD 

The present invention relates to a disposal method for 
wastes such as raw garbage generated in processing foods such as 
livestock meat, fish meat, and vegetables in food plants or during 
and after cooking in common houses, restaurants, etc., waste 
lumber, paper diapers, and waste plastics. 



BACKGROUND ART 

Conventionally, wastes such as raw garbage generated in 
common houses, restaurants, food plants, or the like have been 
collected at a collection yard, and then disposed of by 
incineration using fuel or by decomposition using microorganisms. 
Other wastes have been disposed of by incineration. 

However, in the disposal method using incineration and 
microorganisms, since the wastes are merely reduced in amount and 
subjected to land disposal etc., a problem arises in that wastes 
generated in large amounts cannot be reused effectively as a 
resource. Furthermore, in the disposal method by incineration, 
since plastic materials containing chlorine etc. are often 
contained in the wastes as packing materials, there is a fear that 
toxic substances such as dioxin is produced in the incineration 
process of wastes, so that disposal for removing the toxic 
substances is needed separately. Also, in the disposal method in 
which wastes are decomposed by using microorganisms, a problem 
arises in that a long period of time is needed for disposal, so 
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that it is difficult to dispose of a large amount of garbage 
effectively. 

The present invention has been achieved in view of the above 
situation, and accordingly an object thereof is to provide a waste 
disposal method in which resources that can be used as a useful fuel 
can be obtained from wastes such as raw garbage generated in large 
amounts in food plants, common houses, etc. and organic wastes 
containing much water, and wastes can be disposed of safely and 
effectively without the generation of toxic substances. 

DISCLOSURE OF THE INVENTION 

In a waste disposal method in accordance with a first 
invention for attaining the above object, wastes mainly containing 
any one or two or more of garbage, used tires, waste lumber, paper 
diapers, waste plastics, organic sludge, and human or animal 
excrement are exposed to high-temperature steam in an oxygen-free 
state while being stirred as necessary to be carbonized. Thereby, 
even if source substances for dioxin are contained in the wastes, 
the amount of wastes such as garbage can be reduced safely and 
efficiently with no fear of generating harmful substances, and 
moreover the carbonized wastes can be reused effectively for 
applications to fuel or the like. 

Also, in a waste disposal method in accordance with a second 
invention, organic wastes containing much water (for example, 60 % 
or more of water) is exposed to h i gh- temperature steam in an 
oxygen-free state to evaporate water and further to carbonize the 
wastes. Thereby, dairy products such as yogurt and milk or the like 
or organic wastes generated in the manufacture process of these 
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dairy products, which have often been thrown away wasteful ly, can 
be reduced in amount efficiently to facilitate subsequent handling, 
and also the wastes having been carbonized can be reused usefully 
as fuel or carbon materials. 

In the above-described inventions, the oxygen-free state 
means a state in which wastes are exposed to an atmosphere of a low 
oxygen concentration in which the surroundings of waste to be 
disposed of do not substantially burn due to heated or superheated 
high-temperature steam filled around the wastes. Also, as the high- 
temperature steam, superheated steam of 510 to 900 °C produced by 
further superheating saturated steam by a superheater is preferably 
used. If the temperature of the high-temperature steam is lower 
than 510 °C» it takes much time to carbonize garbage etc., so that 
it is difficult to carry out disposal substantially. Therefore, the 
temperature of the high-temperature steam lower than 510 °C is 
unpref erable. Inversely, in order to increase the temperature of 
the high-temperature steam to a temperature exceeding 900 °C , a 
large amount of energy is needed, and moreover there are imposed 
many restrictions such that the heat resistance of facility used 
must be increased. 

It is preferable that the carbonized wastes be taken out 
into the air after the carbonized wastes are exposed to low- 
temperature steam (for example, 100 to 120 °C ) to decrease the 
temperature thereof. Thereby, the wastes having been disposed of 
can be prevented from burning in the air. 

Also, it is preferable that the gas after disposal be 
cooled, water and oil contained in the gas be recovered, and the 
recovered water be returned to a boiler for generating feed steam 
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of the high-temperature steam. Thereby, the recovered water and 
oil can be reused effectively, and also a clean environment can be 
maintained without releasing substances causing pollution in the 
surroundings of disposal facility. The garbage preferably contains 
waste food mainly. In this case, the oil contained in waste food is 
recovered and refined, by which the oil can be reused effectively 
as fuel oil, cooking oil, or the like. 

Furthermore, in the above-described inventions, it is 
preferable that the steam having been used for disposal of the 
wastes (exhaust gas) be supplied into a heating furnace for 
generating the high-temperature steam and be exposed to a high 
temperature of 800 °C or higher so that deodor i zat i on is 
accomplished. In this place, the heating furnace for generating the 
high-temperature steam includes a superheater, a steam generator, 
and other furnaces used for the method of the present invention. 
Also, the exhaust gas having been used for disposal of the wastes 
may be got into combustion flames of the heating furnace or, when a 
heater is used, it may be supplied to a steam inlet of the heater 
so as to be high-temperature steam having a temperature exceeding 
800 °C. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram showing a configuration of a 
waste disposal facility to which a waste disposal method in 
accordance with embodiments of the present invention is applied; 

FIGS. 2(a) and 2(b) are a front sectional view and a plan 
view, respectively, of a waste disposal apparatus in accordance with 
a first embodiment; 
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FIG. 3 is an explanatory view of a waste disposal apparatus 
in accordance with a second embodiment; 

FIGS. 4(a) and 4(b) are a front sectional view and a plan 
view, respectively, of a waste disposal apparatus in accordance with 
a third embodiment; and 

FIGS. 5(a) and 5(b) are a front sectional view and a plan 
view, respectively, of a waste disposal apparatus in accordance with 
a fourth embodiment. 

BEST MODE FOR CARRYING OUT THE INVENTION 

First, a waste disposal facility to which a waste disposal 
method in accordance with embodiments of the present invention is 
applied will be described. 

As shown in FIG. 1, a waste disposal facility 10 includes a 
waste, disposal apparatus 11 for carbonizing wastes mainly containing 
garbage by exposing them to high-temperature steam in an oxygen- 
free state while stirring them. The waste disposal apparatus 11 is 
supplied with high-temperature steam produced by superheating feed 
steam from a boiler 13 to a temperature in the range of 510 to 900 
°C by using a steam superheater 12. Exhaust gas discharged from the 
waste disposal apparatus 11 is cooled by a cooler 14, and the 
liquefied matter and the gaseous matter of exhaust gas are disposed 
of by an oil separator 15 and a deodorizer 16, respectively. The 
liquefied matter is supplied to the boiler 13 as a water source for 
generating high-temperature steam after oil is separated by the oil 
separator 15 and purification is further effected by a water 
purifier 17. The cooling water used in the cooler 14 is cooled by a 
cooling tower 18, and then some or all of the cooling water is 



supplied to the cooler 14 as a cooling medium or to the boiler 13 as 
a supply water source as necessary. 

This facility disposes of wastes in which a large amount of 
garbage generated in common houses are collected. Also, it can 
dispose of organic wastes containing much water (for example, 60 % 
or more of water, sometimes 80 % or more of water) generated in 
manufacturing dairy products such as yogurt and cheese and waste 
food generated in processing fish meat, livestock meat, or the like. 

When the organic wastes containing much water is disposed of, 
water is evaporated rapidly by high-temperature steam and further 
the wastes are carbonized. 

The following is a description of a waste disposal procedure 
using the above-described waste disposal facility 10. 

First, make-up water is supplied to the boiler 13 through 
the cooling tower 18 and pumps 20 and 21 while the flow rate of 
water is regulated by using a flow control valve 22. In this place, 
between the pump 20 and the pump 21 and between the water purifier 
17 and the pump 21, check valves 25 and 24 are provided, 
respectively, as necessary to prevent back flow. The make-up water 
may be fed to the boiler 13 directly without passing through the 
clean tower 18. Next, the boiler 13 is operated to generate a 
necessary amount of steam. The generated steam is heated into 
high-temperature steam of a predetermined temperature exceeding 500 
°C and not higher than 900 °C , preferably in the range of 510 to 
900 °C, further preferably in the range of 510 to 700 °C , by using 
the steam superheater 12. The high-temperature steam and wastes 
are put into the waste disposal apparatus 11, and the wastes are 
exposed to the high-temperature steam of a temperature regulated as 



6 



described above for a predetermined period of time of, for example, 
10 to 60 minutes, preferably 20 to 50 minutes. Thereby, the volume 
or weight of wastes can be reduced to about one hundredth of the 
volume or weight before disposal, and the wastes can be carbonized. 
At this time, carbonization can be accomplished effectively by 
bringing the wastes into contact with the high-temperature steam in 
a stirred state. The carbonized wastes start burning in the high- 
temperature state when being brought into contact with the air. 
Therefore, before the wastes are discharged from the waste disposal 
apparatus 11, low-temperature steam, for example, steam of a 
temperature of 100 to 120 °C which is taken out of the boiler 13 
through a flow control valve 26, is blown to the wastes to cool 
them. 

The exhaust gas generated in the process of waste 
carbonization is cooled by the cooler 14, and is separated into a 
liquefied matter and a gaseous matter. The gaseous matter is 
released in the air by using an exhaust fan 27 after passing through 
the deodorizer 16 filled with an absorbent such as activated 
carbon. This gas can also be recovered so that it is used as fuel 
or auxiliary fuel for the boiler. On the other hand, the liquefied 
matter liquefied by the cooler 14 is supplied to the oil separator 
15 having a separation tank 28, and is separated into oil with a 
smaller specific gravity and water with a larger specific gravity 
in the separation tank 28. Make-up water is supplied into the 
separation tank 28 from the bottom part thereof through a flow 
control valve 23 while the water level in the separation tank 28 is 
monitored by using a water level gauge 28a, by which the oil 
accumulating in the top layer is overflowed across the top end of a 
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separation weir 29a, which divides the oil collected in an upper 
layer into the separation tank 28 and an oil tank 29 left and 
right, so that the oil can be recovered in the oil tank 29. The 
water recovered in the separation tank 28 is drawn out through the 
bottom part thereof, is purified by the water purifier 17 having an 
absorbent etc., and is returned to the boiler 13 via the pump 21. 
Thus, the components such as water and oil in the exhaust gas 
discharged from the waste disposal apparatus 11 can be reused 
effectively. 

Next, first to third embodiments of waste disposal 
apparatus, which are further concreted embodiments of the above- 
described waste disposal apparatus 11, will be described. As shown 
in FIGS. 2(a) and 2(b), a waste disposal apparatus 30 of a first 
embodiment includes a disposal vessel body 32 into which wastes are 
charged through a supply port 31 at the upper part, a stirrer 33 for 
stirring and mixing the charged wastes, and high-temperature steam 
supply sections 34 which are provided at a plurality of locations at 
the bottom of the disposal vessel body 32 and are connected to the 
steam superheater 12. The following is a description of the 
construction of these elements. 

The disposal vessel body 32 is a vessel that can make the 
interior thereof in a closed state after a predetermined amount of 
wastes is charged, and is provided with a discharge port 35 for 
discharging carbonized wastes at the bottom thereof. The disposal 
vessel body 32 is also provided with a gas discharge port 36 for 
discharging exhaust gas containing steam from the disposal vessel 
body 32 to the cooler 14 at the upper side thereof. The stirrer 33 
has a pair of rotating shafts 40 and 41 having stirring blades 38 
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and 39, respectively, which are driven by two motors 37 and are 
arranged in parallel with each other. The stirring blades 38 and 
39 are provided on the rotating shafts 40 and 41, respectively, in 
such a manner that the stirring blades 38 and 39 are installed at a 
tilt angle inverted each other with respect to the axial direction 
of the rotating shafts 40 and 41 and a plurality of rotating blades 
38 and 39 are arranged on the rotating shafts 40 and 41 at 
predetermined intervals, for example, at intervals of 10 to 50 mm. 
Therefore, when the rotating shafts 40 and 41 are rotated in the 
same direction, wastes in the disposal vessel body 32 move in the 
axial direction of each of the rotating shafts 40 and 41, and the 
movement direction is reverse to each other. Thereupon, a flow for 
stirring wastes evenly and thoroughly can be formed by effectively 
using a space in the disposal vessel body 32, and also high- 
temperature steam blown through the high-temperature steam supply 
sections 34 is supplied into the disposal vessel body 32 efficiently 
by the intervals of the rotating blades 38 and 39, so that 
carbonization can be accomplished satisfactorily. During the time 
when carbonization is carried out while high-temperature steam is 
blown in, exhaust gas is sent to the cooler 14 through the gas 
discharge port 36, and is disposed of by the oil separator 15 and 
the water purifier 17 to recover water and oil. After the 
carbonization is finished, cooling steam (for example, having a 
temperature of about 100 to 120 °C ) is charged through a supply 
port, not shown, to decrease the temperature to a predetermined 
value, for example, 90 to 150 °c, and wastes are discharged through 
the discharge port 35, whereby the carbonization can be finished. 

As shown in FIG. 3, a waste disposal apparatus 50 of a 



second embodiment includes a conveyor type transfer device 52 
having a belt 51, a plurality of support members 53 provided on the 
belt 51 moving in the horizontal direction at a predetermined 
intervals, and buckets 54 each of which is hung by the support 
member 53 and into which wastes are put while the bucket 54 keeps 
its posture in a fixed direction. The waste disposal apparatus 50 
can have a closed construction wholly or at a specific portion as 
necessary. Also, the waste disposal apparatus 50 is configured so 
that high-temperature steam of a predetermined temperature is blown 
along the waste charging direction by using the steam superheater 
12, or the temperature in the apparatus can be controlled by blowing 
cooling steam etc. from the boiler 13. The bucket 54 and the belt 
51 are constructed by many porous sections or meshes to cause steam 
to pass through easily, so that the wastes put into the bucket 54 
and steam can effectively be brought into contact with each other. 
For the waste disposal apparatus 50 constructed as described above, 
the buckets 54 in which wastes have been put can be charged 
continuously from the charge side, and wastes having been cooled to 
a predetermined temperature can be taken out from the discharge 
side, so that large amounts of wastes can be disposed of. 

As shown in FIGS. 4(a) and 4(b), a waste disposal apparatus 
60 of a third embodiment is substantially disk shaped as a whole so 
that substantially fan shaped trays 61 in which wastes are put can 
be revolved on the horizontal plane, and includes a rotary table 62 
on which the trays 61 are put, and a drive unit, not shown, for 
driving the rotary table 62. The waste disposal apparatus 60 can 
have a closed construction wholly or at a specific portion as 
necessary. Thereupon, the temperature of every portion on the 
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rotary table 62 can be controlled so as to be a predetermined value 
by blowing high-temperature steam having been regulated to a 
predetermined temperature and a predetermined amount by the steam 
superheater 12 along the revolving direction of the tray 61 
configured by many porous sections or meshes, or by blowing cooling 
steam etc. from the boiler 13. For example, the rotating motion 
period and the standstill period are repeated alternately, and 
during the standstill period, every portion are closed completely 
and high-temperature steam of a predetermined temperature is 
supplied, by which disposal can be carried out along a desirable 
heating and cooling pattern. For the waste disposal apparatus 60 
constructed as described above, the trays 61 in which wastes are 
put are charged intermittently from the charge section, are revolved 
substantially one turn, and are cooled to a predetermined 
temperature from the discharge section on the upstream side. By 
taking out the trays 61 in which wastes are put, the entire 
apparatus can be operated continuously. 

FIGS. 5(a) and 5(b) show a waste disposal apparatus 70 of 
the fourth embodiment, which is of a revolution type like the third 
embodiment. These figures show an example in which a rectangular 
tray 71 is used. In this case, since the tray 71 has a rectangular 
shape, the waste disposal apparatus 70 has advantages that the trays 
71 can be stored in a compact manner, and the charging and 
discharging of wastes into and from the tray 71 can be performed 
easi ly. 

Although exhaust gas from the waste disposal apparatus is 
released in the air by using the deodorizer 16 in the above- 
described embodiments, the configuration can be such that the 
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deodorizer 16 is omitted, and exhaust gas from the cooler 14 is 
heated to a temperature of 800 °C by being mixed directly with the 
exhaust gas from the boiler 13 and the steam superheater 12 to 
decompose the odor and then is released in the air. Also, when 
exhaust gas from the waste disposal apparatus passes through the 
cooler 14, the temperature thereof decreases. Therefore, the 
exhaust gas having passed through the cooler 14 is exposed to a 
temperature of 800 °C or higher by being mixed with the exhaust gas 
from the boiler 13 and the steam superheater 12 in the high- 
temperature state to decompose the odor so that it can be released 
in the air. In this case, high-temperature exhaust gas from the 
waste disposal apparatus is supplied directly to the primary side 
of the steam superheater 12 and is superheated to an odor 
decomposition temperature (usually, a temperature of 800 °C or 
higher). Thereby, the superheated steam can be used further in the 
waste disposal apparatus, and the effective use of heat can be 
achieved effectively. 

The above is a description of the embodiments of the present 
invention, and the present invention is not limited to these 
embodiments, and all changes that do not depart from the gist of the 
present invention are embraced in the scope of the present 
invention. For example, although the case where the present 
invention is applied to wastes mainly containing garbage has been 
described in the aforementioned embodiments, the present invention 
can be applied to wastes other than garbage, that is, wastes mainly 
containing any one or two or more of used tires, waste lumber, paper 
diapers, waste plastics, organic sludge, and human or animal 
excrement. Also, the present invention can be applied effectively 
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to organic wastes containing much water (for example, 60 % or more 
of water) such as dairy products such as yogurt and milk. 

INDUSTRIAL APPLICABILITY 

In the waste disposal method in accordance with the present 
invention, since wastes are exposed to high-temperature steam of 510 
to 900 °C in an oxygen-free state to be carbonized, there is no 
fear of generating harmful substances even if the wastes contain 
source substances for dioxin etc. Therefore, the amount of wastes 
such as garbage can be reduced safely and efficiently, and moreover 
the carbonized wastes can be reused effectively as carbon materials 
for fuel or activated carbon. 

Especially, when wastes are exposed to high-temperature 
steam in an oxygen-free state while being stirred, the heating 
efficiency increases, so that the wastes can be disposed of for a 
short period of time. 

Also, when organic wastes containing much water as in the 
case of dairy products such as yogurt and milk or as in the case of 
organic wastes etc. generated in the manufacture process of these 
dairy products, which have often been thrown away wasteful ly, are 
exposed to high-temperature steam in an oxygen-free state to 
evaporate water and further carbonize the wastes, the amount of the 
wastes can be efficiently reduced to facilitate subsequent 
handling, and also the wastes having been subjected to disposal can 
be reused finally as fuel or carbon materials. 

When the wastes having been exposed to high-temperature 
steam and carbonized as described above are exposed to low- 
temperature steam, since the temperature of carbide (carbonized 
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wastes) decreases, so that there is no fear that the carbide starts 
burning even if it is exposed to the air. Furthermore, since the 
carbide scarcely contains water even after it is exposed to low- 
temperature steam to decrease the temperature thereof, the carbide, 
which is the product, need not be dried. 

Furthermore, by cooling down the gas generated during the 
waste being disposed of, water and oil contained in the gas are 
recovered, and also the recovered water is returned to the boiler 
for generating feed steam of high-temperature steam, so that the 
recovered water and oil can be reused effectively as a resource, 
and substances causing pollution are not released in the 
surroundings of the disposal facility, which enables to maintain 
environment clean in disposing of wastes. 

Moreover, when the steam having been used for the disposal 
of wastes is supplied into a heating furnace for generating high- 
temperature steam to be used for disposal, and is exposed to a high 
temperature of 800 °C or higher so that deodor i zat i on is 
accomplished, an offensive odor is not given off in the 
surroundings. 



1 4 



09/ 926102 

3 1 AUG 2001 



CLAIMS 



1. (Amended) A waste disposal method, characterized in that 
wastes mainly containing any one or two or more of raw garbage, 
used tires, waste lumber, paper diapers, waste plastics are exposed 
to high-temperature steam in an oxygen-free state to be carbonized, 
and the wastes having been carbonized by being superheated by said 
high-temperature steam are taken out into the air after said 
carbonized wastes are exposed to low-temperature steam to decrease 
the temperature thereof. 

2. (Amended) The waste disposal method according to Claim 
1, characterized in that the temperature of said low-temperature 
steam is in the range of 100 to 120 °C. 

3. The waste disposal method according to Claim 1, 
characterized in that said high-temperature steam of 510 to 900 °C 
is used. 

4. (Amended) The waste disposal method according to Claim 
1, characterized in that the steam having been used for disposal of 
said wastes is supplied into a heating furnace for generating said 
high-temperature steam and is exposed to a high temperature of 800 
°C or higher so that deodor i zat ion is accomplished. 

5. (Amended) A waste disposal method characterized in that 
organic wastes containing much water are exposed to high-temperature 
steam in an oxygen-free state to evaporate water and further to be 
carbonized, and the wastes having been carbonized by being 
superheated by said high-temperature steam are taken out into the 
air after said carbonized wastes are exposed to 1 ow- t emp er a t u r e 
steam of 100 to 120 °C to decrease the temperature thereof. 
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6. (Amended) The waste disposal method according to Claim 
5, characterized in that the steam having been used for disposal of 
said wastes is supplied into a heating furnace for generating said 
high-temperature steam and is exposed to a high temperature of 800 
°C or higher so that deodor izat ion is accomplished. 

7. (Amended) A waste disposal method, characterized in that 
organic wastes mainly containing any one or two or more of organic 
sludge and human or animal excrement are exposed to high-temperature 
steam of 510 to 900 °C in an oxygen-free state to be carbonized, 
and the wastes having been carbonized by being superheated by said 
high- temperature steam are taken out into the air after said 
carbonized wastes are exposed to low- temperature steam to decrease 
the temperature thereof. 

8. (Amended) The waste disposal method according to Claim 
7, characterized in that the temperature of said low-temperature 
steam is in the range of 100 to 120 °C. 

9. (Amended) The waste disposal method according to Claim 
7, characterized in that the steam having been used for disposal of 
said wastes is supplied into a heating furnace for generating said 
high-temperature steam and is exposed to a high temperature of 800 
°C or higher so that deodor i zat ion is accomplished. 

10. (Delete) 

11. (Delete) 

12. (Delete) 

13. (Delete) 

14. (Delete) 

15. (Delete) 




16. (Delete) 

17. (Delete) 

18. (Delete) 

19. (Delete) 



ABSTRACT 



Wastes mainly containing any one or two or more of raw 
garbage, waste lumber, paper diapers, waste plastics, and organic 
sludge discharged from the food industry, common houses, etc. are 
exposed to high-temperature steam of 510 to 900 °C in an oxygen- 
free state, preferably while being stirred, to be carbonized. 
Thereby, the amount of wastes is reduced safely and efficiently 
with no fear of generating harmful substances such as dioxin, and 
moreover the carbonized wastes can be reused effectively for 
applications to fuel or the like. 
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A, W, H 3 McL & N Docket No ARMSTRONG, WESTERMAN, HATTOR1, McLELAND & NAUGHTON 

Declaration for U.S. Patent Application 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe 1 am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural names are 
listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled 

(Insert Title) WASTE DISPOSAL METHOD 

the specification of which is attached hereto unless the following is checked 



El was filed on Pghrnary 9R 90n0 as United States Application Number or PCT 

international Application Number PP.T/.ipnn/m 1SS and was amended on Sftptftmher 2000 

(if applicable). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claim(s), as amended by 
any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code of Federal Regulations, § 1 .56. 

I hereby claim foreign priority benefits under Title 35, United States Code, § 1 19 (a) - (d) of any foreign application(s) for patent or inventor's 
certificate listed below and have also identified below any foreign application for patent or inventor's certificate having a filing date before that 
of the application for which priority is claimed: 

(List prior foreign applications. See note A on back of this page) 

Priority Claimed 

Pat. Appln. 11 -55798 JAPAN 03/03/1999 \/ Yes No 

(Number) (Country) (Day/Month/Year Filed) 



Yes No 

(Number) (Country) (Day/Month/Year Filed) 

(See note B on back of this page) See attached list for additional prior foreign applications 

I hereby claim the benefit under Title 35, United States Code, § 120 of any United States application(s) listed below and, insofar as the subject 
matter of each of the claims of this application is not disclosed in the prior United States application in the manner provided by the first 
paragraph of Title 35, United States Code, § 112, 1 acknowledge the duty to disclose information which is material to patentability as defined in 
Title 37, Code of Federal Regulations, § 1.56 which became available between the filing date of the prior application and the national or PCT 
international filing date of this application. 
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Applications) (Appln. Serial No.) (Filing Date) (Status: Patented, Pending, Abandoned) 



(Appln. Serial No.) (Filing Date) (Status: Patented, Pending, Abandoned) 



I hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and to transact all business in the Patent and 
Trademark Office connected therewith: 

James E. Armstrong, III, Reg. No. 1&366^ William F. Westerman, Reg. No. 29.988: Ken-lchi Hattori, Reg. No. 32,861; ™^ 

Le-Nhung McLeland, Reg. No. 31541^Bonaid F. Naughton, Reg. No. 2^616_John R. Pegan, Reg. No. 1 8,069; / |9 ) 

William G. Kratz, Jr., Reg. No. 2 2.631: James P. Welch, Reg. No. 17^7SL£lbert Tockman, Reg. No. 19,722; Mel R. V£ — J 
Quintos, Reg. No. 3J i 898J3onald W. Hanson, Reg. No. 27 i 133^Stephen G. Adrian, Reg. No. 32,SZa;William L. Brooks, 
Reg. No. 34/129; John F. Carney, Reg. No._2g.276; Edward F. Welsh, Reg. No. 22455; Patrick D. Muir, Reg. No. 37,403; 
Gay A. Spahn, Reg. No. 34J)7iLJphn P- Kong, Reg. No. 40,054; a nd Luke A. Kilyk, Reg. N o. 33,251. 



Please direct all communications to the following address: ARMSTRONG, WESTERMAfcU^AIIGRL 

McL ELAND & NAUGHTQ j^ 
1 725~KStreet, N.W., SuiteTOOQ 
WashingtonJlCL20006 

Telephone: (202) 659^293T Fax: (202) 887-0357 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment or both, under Title 18 of the United States Code, § 1001 and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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r ^y^jjX Date ll/fiS/ZoOl 
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Residence 17-23, Kamiyoshida, 3-chome, Kokuraminami-ku, Kitakyushu-shi, _Fukuoka ^ 

800-0201 JAPAN 
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